Induction of protective and therapeutic antitumor immunity by a DNA vaccine with C3d as a molecular adjuvant.
Although the critical role of complement component C3d as a molecular adjuvant in preventing virus infection is well established, its role in cancer therapies is unclear. In this study, we have engineered a DNA vaccine that expresses extracellular region of murine VEGFR-2 (FLK1(265-2493)) and 3 copies of C3d (C3d3), a component of complement as a molecular adjuvant, designed to increase antitumor immunity. VEGFR-2 has a more restricted expression on endothelial cells and is upregulated once these cells proliferate during angiogenesis in the tumor vasculature. Immunization of mice with vector encoding FLK1(265-2493) alone generated only background levels of anti-VEGFR-2 antibodies and slight inhibitory effect on tumor growth. However, the addition of C3d3 to the vaccine construct significantly augmented the anti-VEGFR-2 humoral immune response and inhibited the tumor growth. The antitumor activity induced by vaccination with vector encoding FLK1(265-2493)-C3d3 fusion protein was also demonstrated via growth inhibition of established tumors following passive transfer of immune serum from vaccinated mice. Our results suggest that vaccination with vector encoding FLK1(265-2493) with C3d3 as a molecular adjuvant induces adaptive humoral activity, which is directed against the murine VEGFR-2 and can significantly inhibit tumor growth, and that administration of C3d as a molecular adjuvant to increase antibodies levels to VEGFR-2 may provide an alternative treatment modality for cancer therapies.